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Purpose: The aim of this study was to determine the prevalence of nonadherence in a cohort of 
renal transplant recipients (RTRs) and to evaluate prospectively whether more intense clinical 
surveillance and reduced pill number enhanced adherence. 

Patients and methods: The study was carried out in 3 10 stable RTRs in whom adherence, life 
satisfaction, and transplant care were evaluated by specific questionnaires (time 0). The patients 
under tacrolimus (TAC; bis in die [BID]) were then shifted to once-daily TAC (D-TAC) to 
reduce their pill burden (Shift group) and were followed up for 6 months to reevaluate the same 
parameters. Patients on cyclosporin or still on BID-TAC constituted a time-control group. 
Results: The prevalence of nonadherence was 23.5% and was associated with previous rejec- 
tion episodes (P<0.002), and was inversely related to Life Satisfaction Index, anxiety, and low 
glomerular filtration rate (minimum P<0.03). Nonadherent patients were significantly less 
satisfied with their medical care and their relationships with the medical staff. A shift from 
BID-TAC to D-TAC was performed in 121 patients, and the questionnaires were repeated after 3 
and 6 months. In the Shift group, a reduction in pill number was observed (P<0.0 1 ), associated 
with improved adherence after 3 and 6 months (+36%, P<0.05 versus basal), with no change 
in controls. Decreased TAC trough levels after 3 and 6 months (-9%), despite a slight increase 
in drug dosage (+6.5%), were observed in the Shift group, with no clinical side effects. 
Conclusion: The reduced pill burden improves patients' compliance to calcineurin-inhibitors, 
but major efforts in preventing nonadherence are needed. 

Keywords: adherence, calcineurin inhibitors, once-daily tacrolimus, renal transplant 

Introduction 

Ten years ago, the World Health Organization declared nonadherence to treatment as 
a major public health problem 1 that may result in disease progression, increased health 
care costs, and even premature death in patients with chronic diseases, 2 including 
renal transplant recipients (RTRs), especially prone to nonadherence because of the 
complexity and lifelong character of their immunosuppressive therapeutic regimen. 3 

In clinical controlled trials, nonadherence to treatment ranges between 43% and 
78%, 2 and similar results are described with immunosuppressive agents (ISAs) in RTRs 
(18%-68%), with such wide ranges reflecting the difficulty of correctly defining and 
quantifying the phenomenon. 4-7 

A recent consensus conference concluded that nonadherence to ISAs "is more 
prevalent than previously assumed, is difficult to measure accurately, confers 
worse outcomes, occurs for a variety of reasons, and is hard to change from a 
behavioral perspective." 8 Therefore, it is not surprising that nonadherence represents 
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the third-leading cause of graft loss after rejections and 
infections, 9 is associated with reduced 5-year graft survival, 10 
has sevenfold-higher odds of graft loss, 11 and accounts for 
about half of the graft failures due to rejection. 12 

Nonadherence is a complex and challenging problem, and 
a better knowledge of its basis and of its appropriate rem- 
edies could dramatically improve transplant outcomes, since 
understanding patient behaviors and their daily problems with 
grafts could clarify the mechanisms leading to it. 

It is well documented that patients' lack of education 
regarding ISAs and the frequency of drug doses are two 
important factors leading to nonadherence, 7,13 as well as that 
the reduction of pill burden and patient education should be 
considered as priorities for action to improve therapeutic 
adherence, these being the easiest to modify. 14 The recent 
introduction to the market of a once-daily tacrolimus formu- 
lation (D-TAC) offered the opportunity to evaluate whether 
the shift from a double (bis in die [BIDJ-TAC) to a single 
daily administration of the drug may enhance adherence by 
reducing the number of pills. 

A randomized trial by Kuypers et al recently showed that 
the switch to D-TAC significantly improved implementation 
by patients of the therapeutic regimen compared to patients 
continuing BID-TAC during a 6-month follow-up period. 15 
Our first goal was to confirm these data and to offer further 
information about different factors potentially involved in 
determining nonadherence. 

Therefore, the aims of the present study were 1) to evalu- 
ate the prevalence of nonadherence to calcineurin inhibitors 
(CNIs) in a cohort of stable RTRs through specific question- 
naires, and 2) to ascertain whether a reduction in CNI pill 
numbers and an "educational plan" (written and oral informa- 
tion associated with more intense clinical surveillance) may 
prospectively influence nonadherence. As a secondary end 
point, we also examined the pharmacokinetics of D-TAC to 
verify its efficacy compared to BID-TAC, since data reported 
in the current literature are not univocal. 

Patients and methods 

Study design 

This was an observational, open-labeled nonrandomized 
study. Participation in the study was proposed to 347 RTRs 
regularly visiting our clinic as outpatients, all first transplants 
from deceased donors. Inclusion criteria were: age > 1 8 years, 
transplant vintage >1 year, absence of cognitive impair- 
ment, and ability to read and understand the meaning of 
questionnaires. Three questionnaires were proposed to all 
the eligible patients visited during an 8-month time frame 



to evaluate the prevalence of nonadherence (cross-sectional 
study, Figure 1). Subsequently, all the patients treated with 
BID-TAC were invited to take D-TAC to reduce the cumula- 
tive daily number of pills (Shift group), whereas patients on 
cyclosporine and those on BID-TAC refusing the shift (n=39) 
constituted a time-control group; follow-up of these patients 
lasted 6 months, in which adherence was reevaluated after 
3 and 6 months (prospective study, Figure 1). Thirty-seven 
patients dropped out of the study: 27 patients due to the need 
to modify their therapies, since as a prerequisite the patients 
had to maintain the same daily number of pills throughout 
the follow-up period and ten subjects returned to BID-TAC 
for clinical (gastrointestinal upset, tremors) or bureaucratic 
reasons; therefore, the basal data refer to 310 patients, 160 
under BID-TAC and 150 under cyclosporine. 

Cross-sectional study (time 0) 

To analyze the prevalence of nonadherence, three short ques- 
tionnaires were proposed to the patients during their medical 
visit (TO). The first two questionnaires were elaborated for the 
Transplant Learning Center Program, 16 aimed at improving 
and preserving graft function through a better knowledge of 
the factors affecting the life of RTRs. The sum of the single- 
item scores, based on a 5-point Likert scale (0-4), leads to 
the formulation of two indices: 1) the Life Satisfaction Index 
(LSI), based on eight questions (score 0-32, with higher 
values denoting better quality of life); and 2) the Transplant 
Care Index (TCI), based on six questions (score 0-24, with 
higher values denoting easier care). Both questionnaires 
were designed to serve as single composite measures to track 
transplant-specific quality of life and several issues related to 
caring for the graft (see Supplementary material). 



347 patients invited 



37 dropouts 

310 patients enrolled 



C-S study 



160 patients under 
BID-TAC 




150 patients under 
CYA 












1 39 refused the shift | » 














Shift group 
121 




Control group 
189 



Figure I Flowchart of the study. 

Abbreviations: BID-TAC, twice a day; CYA, cyclosporine; C-S, cross-sectional; 
PR, prospective; Shift, patients shifted from BID-TAC to once-daily TAC; Control, 
time-control group. 
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The third questionnaire was represented by the Immu- 
nosuppressant Therapy Adherence Scale (ITAS), based 
on a four-item scale developed to indicate if transplant 
recipients were nonadherent to ISAs. 17 The items of ITAS 
are designed to explore how often in the last 3 months the 
patients forgot to take their ISAs, were careless about taking 
their ISAs, stopped taking their ISAs because they felt worse, 
missed taking their ISAs for any reason. For each item, the 
scores were: 3= perfect compliance, ie, 0% nonadherence; 
2= l%-20% nonadherence; 1= 21%— 50% nonadherence; 
and 0= nonadherence greater than 50% of the time. Item 
responses are summed (range 0-12), with the highest score 
indicating perfect adherence to ISAs. Cukor et al 18 recently 
categorized three possibilities based on the level of patients' 
compliance: perfect adherence (score 12/12), nearly perfect 
adherence (score 10-11/12), and less than perfect adherence 
(score ^9/12); in our study, only adherence to CNIs was 
evaluated by ITAS, and all patients with a score ^10 were 
considered nonadherent. A specific question was also made to 
evaluate the presence of anxiety, as previously reported. 19 

Prospective study 

For clinical and ethical reasons, the shift was proposed to 
all patients previously treated with BID-TAC. After basal 
evaluation, 121 of 160 patients accepted the conversion to 
D-TAC (same milligram-for-milligram total daily dose), and 
constituted the Shift group; patients on cyclosporine and the 
remaining 39 patients on BID-TAC defined the time-control 
group (n=189). After the basal questionnaires, the patients 
of both groups received a printed booklet ("Welcome in the 
World of Transplantation! ," written by MS, NextHealth pub- 
lishers, Milan, Italy), in which the most common problems of 
transplant care are easily and extensively reported; the aim 
and the content of the booklet was explained to the patients, 
who were strongly encouraged to read it. 

Blood samples were withdrawn 7 and 14 days after the 
beginning of follow-up, to ensure that similar preshift TAC 
trough levels were reached in the Shift group, modifying the 
dose of D-TAC when necessary. In control patients, blood 
was withdrawn to confirm the stability of CNI trough levels. 
No further modification in D-TAC dose was made in the fol- 
lowing months. Three and 6 months after the basal interview 
(T3 and T6, respectively), the patients were administered the 
same questionnaires during scheduled visits. 

The patients of both groups had the same number of visits 
and of blood withdrawals throughout the study. The study 
was performed in accordance with the 1975 Declaration of 
Helsinki. 



D-TAC pharmacokinetics 

In the Shift group, the average value of the last three deter- 
minations of BID-TAC trough levels was considered as 
basal value of the preconversion period. After the shift to 
D-TAC, blood concentrations of the drug were measured 
after 7 and 15 days, and then after 3 and 6 months (T3 and 
T6, respectively). 

Blood drug concentrations were measured by the Archi- 
tect tacrolimus immunoassay (Abbott Laboratories, Abbott 
Park, IL, USA), with a lower limit of detection of 1 .5 ng/mL 
and a standard curve range of 0-30 ng/mL. 20 

Statistical analysis 

Data were analyzed using Stata version 12.0 (StataCorp, 
College Station, TX, USA). Continuous variables are 
reported as means + standard deviation. Comparisons of con- 
tinuous variables with normal distribution were performed 
by Student's unpaired Mest. For variables with nonnormal 
distribution, we used unpaired Wilcoxon's nonparametric 
test. Categorical variables are expressed as percentages and 
were analyzed by % 2 test. 

Multivariable logistic regression analysis was used 
to identify baseline factors associated with a risk of non- 
adherence (ITAS <10) at baseline. The model was built 
by identifying a priori the main potential determinants of 
nonadherence. The model accounted for demographic (age, 
sex, job activity, years of school, marital status) and clinical 
characteristics (diabetes, body mass index, dialysis and trans- 
plantation vintage, rejection episodes, anxiety, glomerular 
filtration rate [GFR]) and questionnaire scores (LSI, TSI). 

Doses and trough levels obtained during D-TAC treat- 
ment were compared to mean values of BID-TAC treatment 
by repeated-measures analysis of variance. P-values <0.05 
were considered statistically significant. 

Results 

Cross-sectional study 

Table 1 reports demographic and clinical characteristics of 
the patients under study, and shows well-preserved renal 
function and satisfactory laboratory data, despite quite a 
long transplant vintage. 

According to our classification, 73 patients were non- 
adherent (23.5%): 54 of them (71%) had an ITAS score of 
10, and the remaining 19 had a score ^9. All these patients 
acknowledged forgetfulness as the primary reason for their 
lower compliance, with some of them feeling worse after 
CNI administration (3.5%) or careless about taking their 
medications (2.9%). 
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Table I Main data of the whole cohort of patients, and of adherent and nonadherent patients according to the ITAS score (< 10) at 
baseline 





All (n=3IO) 


Adherent (n=234) 


Nonadherent (n=76) 


P-value 


Demographics 










Age (years) 


49.3+1 2. 1 


49.3±l 1.8 


49.3±I2.6 


0.993 


Female sex (%) 


60.9 


61.1 


60.6 


0.928 


Diabetes (%) 


23.8 


23.5 


25.0 


0.790 


CVDs (%) 


16.1 


17.5 


1 1.8 


0.242 


School years 


9.3±3.l 


9.4+3.1 


9.2±3.0 


0.575 


Active workers (%) 


63.5 


62.0 


65.8 


0.594 


Living with a partner (%) 


77.0 


80.8 


65.8 


<0.007 


Clinic 










Blood pressure (mmHg) 


l29±l5/80±8 


l30±l5/80±7 


l26±l5/80±9 


0.142/0.988 


BMI (kg/m 2 ) 


26.8±4.S 


26.7±4.3 


26.8±4.5 


0.846 


Time since TX (years) 


7.9±5.0 


8.2±5.l 


7.2±4.7 


0.136 


Time on dialysis (months) 


36.9±24.3 


38.2±25.3 


32.9±25.3 


0.104 


Rejection episodes (%) 


1 1.6 


8.5 


21 


<0.003 


Anxiety (%) 


43.5 


48 


29.8 


0.007 


Laboratory 










GFR (mL/min/1.73 m 2 ) 


61.5+3 1 .6 


6 I.I ±23.9 


62.9±23.3 


0.564 


Urea (mg/dL) 


62.0±27.3 


66.3±33.8 


64.9±27.9 


0.744 


Hemoglobin (g/dL) 


1 2.8+ 1 .7 


1 2.7+1 .7 


12.9+1.7 


0.513 


Albumin (g/dL) 


4.5±0.3 


4.5±0.4 


4.5±0.3 


0.903 


Proteinuria (g/day) 


0.44±0.84 


0.45±0.80 


0.41 ±0.97 


0.737 


Immunosuppression 










Tacrolimus (%) 


57.1 


57.7 


55.3 


0.726 


Cyclosporine ± mTOR-l (%) 


42.9 


42.3 


44.7 


0.71 1 


Steroids (%) 


77.7 


78.2 


76.3 


0.731 


Mycophenolic acid (%) 


49.6 


51.7 


43.4 


0.209 


Questionnaire scales 










LSI 


26.9±3.9 


27.3±3.9 


25.5±3.7 


<0.0005 


TCI 


I8.6±2.9 


I8.9±2.9 


I7.7±2.5 


<0.006 


ITAS <I0 1 (%) 


23.5 (n=73) 








Notes: Percentage of nonadherent patients. Data are expressed as means ± standard deviation. 

Abbreviations: CVDs, cardiovascular diseases; BMI, body mass index; TX, transplantation; GFR, glomerular filtration rate; mTOR, mammalian target of rapamycin; LSI, Life 
Satisfaction Index; TCI, Transplant Care Index; ITAS, Immunosuppressant Therapy Adherence Scale. 



LSI and TCI scores averaged 84.0% and 77.5% of their 
respective maximal scores, denoting a satisfactory quality of 
life and only minor "barriers" to adequate graft care. When 
the patients were divided into adherent and nonadherent 
groups, some differences were noted in marital status and 
presence of anxiety, higher in adherent patients, whereas 
rejection episodes were significantly higher in nonadherent 
patients. 

Compared to compliant patients, nonadherent patients 
showed a reduction in both LSI (P<0.0005) and TCI 
(,P<0.006), with interesting differences in specific items 
of both indices that mostly indicated difficult relationships 
with either their partners or the transplant team, and the 
presence of specific "barriers" to an adequate transplant 
care (Table 2). 

The logistic regression analysis (Table 3) showed that 
nonadherence to CNIs was significantly predicted by previous 



rejection episodes (.P<0.002), whereas the presence of high 
LSI values and anxiety represented "protective factors", 
favoring patients compliance; interestingly, GFR values 
below 60 mL/minute were associated with better adher- 
ence, but no relationship was observed with the cumulative 
number of pills, age, sex, living with a partner, or level of 
school education. 

Prospective study 

In the prospective study, the patients were divided into two 
groups: the Shift group, which included patients accepting 
the shift to D-TAC (n=121), and the time-control group, 
which consisted of 150 patients on cyclosporine and 39 
on BID-TAC refusing the shift (n=189) who had similar 
demographic characteristics. Beyond the differences in CNI 
use, significant differences in the controls were observed in 
transplant vintage, rejection episodes, and LSI score. 
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Table 1 Main significant differences in average scores of specific 
items of Life Satisfaction Index and Transplant Care Index 
between adherent and nonadherent patients 



Item 


Adherent 


Nonadherent 


P-value 


n 1 1 ■ ■ ^1 _i- i . rr 

Relationship with medical staff 


3.91 ±0.43 


3.49±0.6I 


<0.0007 


Received health care 


3.84±0.4I 


3.72±0.SS 


<0.04 


Relationship with partner 


3.07±I.S9 


2.29±l.82 


<0.0004 


Life in general 


3.4S±0.77 


3.04±0.60 


<0.0002 


Keeping scheduled follow-up 


3.86±0.39 


3.50±0.8S 


<0.0006 


visits 








Following a diet 


2.51 ±0.43 


2.I0±0.99 


<0.002 


Taking medicines as prescribed 


3.6S±0.62 


3.I0±0.77 


<0.000l 



Note: Scores range between 0 and 4, with higher scores denoting better condition 
and/or fewer difficulties. 



At TO (Table 4), the prevalence of nonadherent patients 
and the cumulative daily number of pills were similar in the 
two groups under study. The conversion to D-TAC in the 
Shift group resulted in a significant and stable reduction in 
the daily number of pills (10.7+4.1 versus (vs) 13.3+4.7, 
P<0.01), which conversely did not vary throughout the study 
in the control group. 

Three months after the shift (T3), adherence in the Shift 
group significantly improved: seven patients reached an 
ITAS score > 1 0 (_P<0.05 vs TO), and a further three subjects 
became adherent at T6 (P<0.05 vs TO); conversely, no change 
was observed in the time-control group (Figure 2). 

There was a modest though significant reduction in LSI 
observed at TO in the control group compared to the Shift 
group (Table 4), which persisted throughout the study; con- 
versely, TCI score was similar between the two groups at 
baseline and did not vary thereafter. 

No significant modification was observed in estimated 
GFR or in the main laboratory data in both groups, and 



Table 4 Basal data (TO) of the patients of the Shift and control 
groups 

Shift Control P-value 

(n=l2l) (n=l89) 



Demographics 



Age (years) 


47.9±I2.2 


49.7±I2.0 


0.209 


Female sex (%) 


61.7 


53.7 


0.176 


Diabetes (%) 


21.5 


27.5 


0.241 


School years 


9.8±3.4 


9.0±2.8 


0.025 


Active worker (%) 


67.0 


61.1 


0.307 


Living with a partner (%) 


84.3 


73.7 


0.031 


Clinic 








BMI (kg/m 2 ) 


26.6±4.4 


27.0±4.5 


0.496 


Time since transplant, 


6.3 (3.6-8.5) 7.5 (4.1-1 1.0) 0.010 


years (range) 








Time on dialysis, 


33 (18-50) 


36 ( 1 8-49) 


0.415 


months (range) 








Rejection episodes (%) 


8.0 


14.8 


0.028 


Laboratory 








GFR (mL/min/1.73 m 2 ) 


65±23 


63±23 


0.355 


Urea (mg/dL) 


60.1 ±27.7 


63.7±27.3 


0.261 


Hemoglobin (g/dL) 


13.0+1.7 


1 2.7+ 1 .7 


0.1 19 


Albumin (g/dL) 


4.5±0.3 


4.4±0.4 


0.01 1 


Immunosuppressive therapy 








Tacrolimus (%) 


100 


20.6 




Cyclosporine (%) 


0 


79.4 




Steroids (%) 


80.2 


78.4 


0.722 


Mycophenolic acid derivatives (%) 43.8 


51.5 


0.197 


Daily number of pills (n) 


1 3.3±4.5 


I3.9±4.7 


0.266 


Daily number of pills after shift (n) 1 0.7+4. 1 a 






Questionnaire scales 








LSI 


27.8±3.2 


26.4±4. 1 


0.002 


TCI 


I8.6±2.6 


1 8.6+3. 1 


0.768 


ITAS <IO b (%) 


23.1 (n=28) 


23.8 (n=45) 


0.652 



Notes: a P<0.0 1 versus daily number of pills of Shift group; b percentage of nonadherent 
patients. Data are expressed as means + standard deviation or medians ± interquartile 
range. 

Abbreviations: BMI, body mass index; GFR, glomerular filtration rate; LSI, Life 
Satisfaction Index; TCI, Transplant Care Index; ITAS, Immunosuppressant Therapy 
Adherence Scale. 



Table 3 Factors predictive of nonadherence at baseline in the 
whole cohort of patients (n=3 10) 





Odds ratio (95% CI) 


P-value 


Age 


1.00 (0.97-1.03) 


0.993 


Female sex 


1.12 (0.54-1.84) 


0.984 


School years 


0.97 (0.88-1.07) 


0.587 


Active worker (yes vs no) 


1.03 (0.56-1.91) 


0.920 


Living with a partner 


0.88 (0.38-2.04) 


0.770 


Time on dialysis 


0.99 (0.98-1.00) 


0.126 


Time since TX 


0.94 (0.89-1.01) 


0.070 


Rejection episodes 


4.08 (1.67-9.98) 


0.002 


Life Satisfaction Index 


0.29 (0.12-0.70) 


0.006 


Transplant Care Index 


0.67 (0.33-1.35) 


0.265 


Anxiety (%) 


0.24 (0.12-0.47) 


<0.000l 


Number of pills 


1.01 (0.95-1.07) 


0.816 


GFR <60 mL/min/1.73 m 2 


0.49 (0.26-0.93) 


0.028 


Abbreviations: CI, confidence 


interval; TX, transplantation; GFR, 


glomerular 



■D 

ra 
c 
o 



in 20 



























* 


* 




































































(28) 




(21) 




(18) 




(45) 




(43) 




(44) 





Shift group 



Control group 



filtration rate; vs, versus. 



Figure 2 Prevalence of nonadherence in the two groups under study throughout 
the observation period, expressed as percentage value; the absolute number of 
patients is reported in columns (TO = basal; T3 and T6 — after 3 and 6 months of 
follow-up, respectively). 
Note: *P<0.05 versus TO. 
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no rejection episodes or infectious diseases were recorded 
throughout the follow-up period. Twelve patients complained 
of minor side effects (pruritus, tremors, gastrointestinal upset) 
that did not require treatment. 

D-TAC pharmacokinetics 

Data of the pharmacokinetic study are represented in 
Figure 3. After the shift, small adjustments of D-TAC doses 
were necessary on days 7 and 15 (+1.7% and +6.5% vs TO, 
respectively; P<0.03), to bring drug concentrations back to 
basal values; no further change was made thereafter. After 
3 and 6 months of D-TAC fixed doses, trough levels pro- 
gressively declined (-8.7% and -9.2% vs TO, respectively, 
both P<0.03), but always remained in the recommended 
therapeutic range. 

Discussion 

The results of the present study confirm the high prevalence 
of nonadherence to CNIs in our RTRs, and demonstrate that 
the pill burden represents an obstacle to patients' compliance 
to CNIs. However, despite the significant improvement in 
patients' adherence after the shift to D-TAC, these data 
prove that 64% of nonadherent patients did not change their 
behavior, even when the number of pills was reduced and 
greater clinical attention was provided. 

Since nonadherence to ISAs is the leading preventable 
cause of graft loss, to identify noncompliant patients should 
represent a priority for the transplant team. There are many 
factors associated with nonadherence: lack of appropriate 
instructions from health care providers, elevated number 



of pills, forgetfulness, intentional failure to consume the 
medication, and drug adverse effects. 21 It seems clear that 
a greater effort by medical teams in offering appropriate 
education and the widest reduction of the "barriers" that may 
favor nonadherence should be combined to modify patients' 
wrong habits. 

A recent consensus conference 14 established three pri- 
orities of action to reduce the incidence of nonadherence 
to ISAs - lower pill burden, better patient education, and 
adequate peer support for patients - as the easiest factors to 
modify. This justifies our focus on these priorities, evaluated 
by LSI and TCI, and also psychological or practical barriers 
that may condition patients' compliance. 

The prevalence of nonadherence was substantially 
high, despite our "strict" definition of nonadherence (ITAS 
score ^10); some studies, in fact, claim an adherence <80% 
(ITAS < 10) as the minimum threshold 22 23 ; our choice takes 
into account that questionnaires underestimate the prevalence 
of nonadherence, due to the reluctance of patients to admit 
their mistakes or to the limits of their memory. 24 Nonetheless, 
compared to electronic devices, pharmacy records, or drug- 
level monitoring, questionnaires represent a reliable source 
in evaluating nonadherence in large cohorts of patients, 
despite their inherent limitations. In particular, ITAS has 
been validated by correlating composite item scores with 
refill-record adherence rates, serum ISA concentrations, and 
episodes of graft rejection or increased serum creatinine, 17 
and is practical, feasible, and cost-effective. 

In this study, the main predictor of nonadherence was 
the previous presence of rejection episodes, an obvious 
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consequence of low compliance to immunosuppressors. 
Positive factors in preventing it were a better quality of life, 
which certainly predisposes to better care of the graft, and 
the presence of anxiety or lower levels of GFR, probably a 
consequence of the greater attention to medical prescrip- 
tions by patients who fear to lose their graft. Contrary to 
previous studies, no relationship was observed with sex, 
marital status, or level of education, which was quite low in 
our patients. 91125 

An interesting finding of the cross-sectional study was 
the difference in specific items of both LSI and TCI between 
adherent and nonadherent patients, which showed how these 
latter patients had difficult relationships with the transplant 
team, lower satisfaction with the health care they receive, or 
difficulties in attending the scheduled visits. These patients 
clearly need greater attention from medical personnel, stress- 
ing our crucial role in enhancing therapeutic compliance. 

Beyond the beneficial effects of the reduced pill burden 
on adherence, reported in different solid-organ grafts, 15,26 ' 27 
our prospective study offers additional information about the 
education of patients and closer clinical surveillance. 

The absolute lack of changes in patients' adherence in 
our time-control group, despite considerably greater clinical 
attention, clearly suggests that any educational plan should 
start immediately after the transplant, and should be inten- 
sively maintained thereafter by dedicated personnel, 28 due to 
the refractoriness of these patients to modify consolidated 
habits in the long term. 

Our data suggest that D-TAC may represent an option 
to increase patients' compliance, despite its higher cost 
(+5.4%), since its pharmacokinetic profile is comparable to 
BID-TAC, with only minor dose adjustments and fluctua- 
tions of its plasma levels that did not expose the patients 
to rejection episodes or undesirable side effects. Indeed, 
reductions in blood TAC concentrations averaged 9.2% after 
6 months of follow-up, a value quite different from the one 
reported in a recent retrospective study, in which the shift 
to D-TAC determined a 21.7% decrease in trough levels 
despite the concomitant rise in its doses (17.2%), during a 
6-month follow-up. 29 Differences inpatients' demographics, 
in their therapeutic compliance, or in pharmacogenomics may 
account for this discrepancy. Our data, however, are in line 
with those by Guirado et al, 30 who found a similar decrease 
in TAC trough levels after the shift (-9.2%), with a small 
increase in dose (+1.24%). 

The main limit of the study derives from its observational 
nature and the unavoidable selection bias of patients of the 
prospective study. As a consequence, differences existed at 



baseline between the groups in transplant time, rejection 
episodes, and LSI score that make any comparison difficult. 
It must be stressed, however, that the control group was just 
a time-control group, in which the pill burden did not vary, 
useful in understanding, although indirectly, the effects of 
our "educational plan". According to this point of view, dif- 
ferences in transplant vintage or in rejection rate should not 
influence the interpretation of data, considering also that the 
prevalence of nonadherence was comparable between the 
groups at baseline. 

Instead, a strength of the paper resides in the effort of main- 
taining the same pill burden and in providing identical clinical 
surveillance to all patients throughout the follow-up period. It 
is well known, in fact, that the frequency of visits and blood 
withdrawals may positively affect patients' compliance. 30 

In conclusion, this study confirms that therapeutic adher- 
ence is a multidimensional phenomenon determined by the 
interaction of different "dimensions", of which patient-related 
factors represent just one variable. Our study demonstrates 
that pill burden helps to reduce nonadherence, but the com- 
mon belief that patients are solely responsible for taking their 
treatment is misleading and does not consider how other 
factors, also related to health care providers, may affect the 
patients' capability to comply with our prescriptions. 

Therefore, if it is strongly advisable to consider the total 
number of pills when providing optimal therapy to any 
patient, we should not forget difficult relationships with the 
medical team of nonadherent patients, which represent an 
important factor leading to wrong behaviors. 

Greater effort should be made to assure patients' compli- 
ance to treatment, keeping in mind that adherence requires 
a lifelong commitment from both patients and clinicians 
and that we tend to overestimate patients' understanding 
and consciousness. This, associated with the reduced pill 
burden, a careful and early "educational plan", and an 
increased number of visits when nonadherence is even 
suspected, might lead to improved compliance and a better 
outcome of the graft. 
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Supplementary material 

The transplant learning center indices 

Life satisfaction index 

Please rate your satisfaction with each of the following in 
your life within the last month: 

1 . Your overall health 

2 . Your relationship with the people who provide your medi- 
cal care 

3. The health care you have received 

4. Your relationship with your spouse/partner 

5. Your ability to do things for yourself 

6. Your appearance 

7. The amount of control you have over your life 

8. Your life in general. 

Five-item scale (0-4, very dissatisfied-very satisfied); 
maximum score 32, with higher scores denoting a better 
quality of life. 



Transplant care index 

Please rate the level of difficulty you have with the 
following: 

1 . Keeping your scheduled follow-up visits 

2. Following a regular exercise program 

3 . Following a healthy and balanced diet 

4. Having your tests done as scheduled 

5. Taking all of your medicines as prescribed 

6. Dealing with the side effects of your medicines. 
Five-item scale (0-4, very difficult-very easy); maxi- 
mum score 24, with higher scores denoting easier transplant 
care. 



Patient Preference and Adherence 

Publish your work in this journal 

Patient Preference and Adherence is an international, peer-reviewed, 
open access journal focusing on the growing importance of patient 
preference and adherence throughout the therapeutic continuum. Patient 
satisfaction, acceptability, quality of life, compliance, persistence and 
their role in developing new therapeutic modalities and compounds to 



Dovepress 



optimize clinical outcomes for existing disease states are major areas of 
interest. This journal has been accepted for indexing on PubMed Central. 
The manuscript management system is completely online and includes a 
very quick and fair peer-review system. Visit http://www.dovepress.com/ 
testimonials. php to read real quotes from published authors. 



Submit your manuscript here: http://www.dovepress.com/patient-preference-and-adherence-journal 



Patient Preference and Adherence 2014:8 



submit your manuscript | www.dovepress.com 
Dovepress 



81 



